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(54) MODULE OF CONTACT VIDEO SENSOR 

(57)Abstract: 

PURPOSE: To improve the picture quality of a contact video 
sensor by removing crossover parts between data lines and 
between a data line and another metal line. 
CONSTITUTION: Respective terminals of a driving circuit are 
connected to common lines (CL1 to CLn) which are connected 
to gates of switching elements of unit cells and anodes of 
photoelectric converting elements of the previous unit cells. All 
of the respective driving circuit terminals (G1/VPD.n to 
Gn/VPDn-1) generate reverse bias voltages. Unit cells of 
respective blocks accumulate photocharges corresponding to 
received light. Thus, by removing a crossover part between data 
lines and a crossover part between a data line and another 
metal line which are hardly removed by a matrix circuit wiring 
system, noise generation due to parasitic capacitance 
generated in such crossover parts can be removed to obtain 
the contact video sensor with high picture quality. 
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* NOTICES * 

tJPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Two or more blocks respectively changed with an image data in response to light including two or 
more unit cells which consist of one switching element and one optoelectric transducer, Two or more 
common lines connected with the optoelectric transducer of the unit cell before being a switching means of 
an unit cell by which one common line corresponds among two or more unit cells for every block, and said 
corresponding unit cell, Impressing the driver voltage of said optoelectric transducer to said two or more 
common lines The actuation circuit which impresses the driver voltage of said switching element to two or 
more common lines of each one by one with predetermined time, The data line according to block which 
transmits the image data outputted from the optoelectric transducer applicable to this switching element 
when said switching element drives, The module of the contact image sensor characterized by having the 
read-out circuit which reads the data transmitted through the data line according to said block. 
[Claim 2] An optoelectric transducer is the module of the contact image sensor according to claim 1 
characterized by being a photodiode. 

[Claim 3] A switching element is the module of the contact image sensor according to claim 1 characterized 
by being TFT. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the module of the high-definition (High quality) contact 
image sensor from which the crossover between the metal lines which are the difficulties of a matrix circuit 
wiring method (cross over) was removed especially thoroughly about the module (Contact image 
sensormodule) of the contact image sensor which reads the alphabetic character and image on the document 
in facsimile or a personal computer. 
[0002] 

[Description of the Prior Art] Generally, when a contact image sensor mainly transmits and receives the 
content of a document in facsimile, it is the device used in order to sense the alphabetic character and image 
on a document, and the engine performance is influenced by whether an exact signal without a noise can be 
outputted by how much quick signal-processing time amount. 

[0003] In recent years, since the linear contact image sensor of the matrix wiring method which consists of 
thin films by which the intensive development according to the information age is made could lead data only 
by one IC for lead-out (Read Out) and made the compact system, cost reduction of a sensor of it was 
completed, and improvement in a throughput of it was completed. Drawing 1 is the circuit diagram of the 
linear image sensor of the mainly used juxtaposition lead-out (Parallel read out) method conventionally. 
[0004] Sign UC is a unit cell, and it is reflected from a document and it consists of a thin film transistor 
(Thin Film TransisteriTFT) (TR) which is a switching means for passing the photoelectrical load generated 
with the photodiode (PD) which is an optical sensing means for generating a photoelectrical load (Photo 
charge) in response to the light which is, and said this photodiode (PD) ON. It sets to a unit cell (UC) and is 
Sign Ci. Internal capacitance of a photodiode (PD) (capacitance) It is shown in equal circuit. 
[0005] The linear image sensor of a juxtaposition lead-out method The block of the plurality for image 
recognition which has m unit cells (UCl-UCm) respectively and by which the linear array was carried out 
continuously (BLl-BLn), Each gate address line Under said two or more blocks (BLl-BLn), Connect with 
the gate where common connection of the m TFT(s) (TRl-TRm) of m unit cells (UCl-UCm) which 
constitute a corresponding block was made. Two or more gate address lines for impressing the bias 
generated from the actuation circuit (DC) to the corresponding block (GALl-GALn), Each data line is 
respectively connected with the drain terminal of TFT (TRl-TRm) of n unit cells (UCl-UCm) of each 
block. It consists of two or more data lines (DLl-DLm) for transmitting the data simultaneously outputted 
from an applicable block to a read-out circuit (RC) during two or more blocks (BLl-BLn). 
[0006] The photodiode (PD) of the unit cell (UC 1 . 1 -UCn.m) of the plurality [ sensor / of the above- 
mentioned conventional structure / contact image ] of two or more blocks (BLl-BLn) senses the light 
reflected from a document, and generates a photoelectrical load. At this time, it is impressed by applicable 
block during two or more blocks (BLl-BLn) through one applicable gate address line among two or more 
generated gate address lines (GALl-GALn) from an actuation circuit (DC). 

[0007] If it follows, for example, gate bias is impressed to the i-th block The address of the m unit cells 
(UCi.l-UCi.m) of the i-th block (BLi) is carried out simultaneously, m data are outputted to juxtaposition 
from one block (BLi), it is transmitted to a read-out circuit (RC) through m data lines (DLl-DLm), and a 
read-out circuit (RC) processes the data inputted through a data line (DLl-DLm). 

[0008] If drawing 1 is referred to, there will be no partition of a block of a photodiode reverse bias (VPD), 
and it will be simultaneously impressed by n blocks through one photodiode reverse bias impression line 
(PBL). 

[0009] Therefore, the photodiode (PD1 .1-PDn.m) of two or more unit cells (UC 1.1 -UCn.m) which 
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constitute n blocks (BLl-BLn) Since all reverse biases (VPD) are impressed, a photodiode (PDl.l-PDn.m) 
generates a photoelectrical load with the intensity of light reflected from a document, and outputs only the 
pure photocurrent by the photoelectrical load. 

[0010] In the image sensor, the crossover (a part) between data lines (DL) arose, it became the cross talk 
(crosstalk: crosstalk) and the cause of leak (leak) between data lines with the parasitism capacitance by such 
crossover, distortion and the noise of a data signal were generated, and the linear image sensor of the 
juxtaposition lead-out method of drawing 1 had the trouble that exact data were not obtained by this. 
[001 1] Moreover, the crossover (b part) between a gate address line (GAL) and a data line (DL) will occur, 
and parasitism capacitance will exist. 

[0012] The parasitism capacitance by the crossover between a gate address line (GAL) and a data line (DL) 
is absorbed while a part being transmitted to a read-out circuit through a data line in a data signal charge, 
and output data become incorrectness. 

[0013] And since fixed charge transfer time (Charge transfer time) was needed after gate bias was turned off 
in order to make the charge absorbed in such medium discharge further and to make it transmit to a read-out 
circuit (RC), there was a trouble of taking unnecessary data read-out time amount (Dataread out time). 
[0014] Drawing 2 is the linear image sensor circuit diagram of the conventional alternative lead-out method. 

[0015] The linear image sensor of the alternative lead-out (Alternative Read out) method of drawing 2 is a 
sensor which made the trouble generated in the linear image sensor of the juxtaposition lead-out method of 
drawing 1 improve. 

[0016] A unit cell (UC) consists of a photodiode for optical sensing (PD), and TFT for switching (TR), and 
the image sensor of drawing 2 has the structure where the linear array of m blocks (BLl-BLm) which have n 
unit cells (UCl-UCn) was carried out continuously. 

[0017] The linear image sensor of drawing 2 has n gate address lines (GALl-GALn) corresponding to n unit 
cells (UCl-UCn) of each block (BLl-BLm), and has m data lines (DLl-DLm) corresponding to each block 
(BLl-BLm). In each block (BLl-BLm), common connection of the gate electrode of TFT (TRi.l-TRm.i) of 
the unit cell (UCi.l-UCm.i) arranged by the i-th is made. Namely, the inside of n gate address lines (GALl- 
GALn), It connects with the corresponding gate address line (GALi), and for every block, common 
connection of the drain electrode of TFT of n unit cells is made, and it is connected with an applicable data 
line among m data lines (DLl-DLm). 

[001 8] Such an image sensor of structure senses the light in which the photodiode (PD1 ,1-PDm.n) of two or 
more unit cells (UC1 .1-UCm.n) which constitute m blocks (BLl-BLm) is reflected from a document, and 
generates a photoelectrical load. One gate address line is chosen by the actuation circuit (DC) among two or 
more gate address lines (GALl-GALn), and TFT of the unit cell of each block corresponding to this selected 
gate address line is turned on. 

[0019] Therefore, since data are outputted from the unit cell of each block corresponding to said selected 
gate address line, through each data line (DLl-DLm), the data with which one data per each block was 
selectively outputted, and was outputted selectively are impressed to a read-out circuit (RC), and are 
processed. 

[0020] On the other hand, also in the image sensor of drawing 2 , a photodiode reverse bias (VPD) does not 
have the partition of a block through one photodiode reverse bias impression line (PBL), and is impressed to 
the photodiode (PDl.l-PDm.n) of all unit cells (UC 1 . 1 -UCm.n) in common. 

[0021] The inside of n unit cells (UCl-UCn) from which - image sensor of drawing 2 constitutes each block 
(BLl-BLm), Data are outputted from the i-th unit cell (UCl.i-UCn.i) per each block corresponding to one 
selected gate address line (GALi). Since the data outputted from each block are outputted through the data 
line of each block and the crossover (a part) between data lines (DL) like drawing 1 does not occur, the 
parasitism capacitance by this does not exist. 

[0022] However, like drawing 1 , the parasitism capacitance by the crossover (c part of drawing 2 ) between 
a data line (DL) and a gate address line (GAL) still exists, a noise occurs in a data signal, and delay invites 
to the read-out time amount of unnecessary data. 

[0023] On the other hand, with drawing 1 , the parasitism capacitance according in difference to the 
crossover ( drawing 2 d' part) between gate address lines (GAL) is formed. This parasitism capacitance is 
directly [ a data line (DL) ] unrelated, and there is no effect in a data signal as there is no short circuit (Short 
failure) generating. 

[0024] Drawing 3 is the conventional Meander. It is the circuit diagram of the linear image sensor of a line 
method. Meander Common connection of the linear image sensor of a line method is made at the gate of 
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TFT (TRl-TRm) of m unit cells (UCl-UCm), and it is connected to one gate address line (GAL). 
[0025] Therefore, since one gate address line (GAL) per block is connected, it consists of 38 gate address 
lines (GAL1-GAL38), and the address of the m unit cells (UCl-UCm) is simultaneously carried out by 
making each block (BL) into a unit. 

[0026] On the other hand, in m unit cells (UCl.l-UC38.m) which constitute 38 blocks (BL1-BL38) 
respectively, one unit cell per block is chosen, common connection of the drain terminal of TFT (TR) of 38 
unit cells (UC) is made, and it forms one data line (DL). 

[0027] It will be Meander if drawing 3 is referred to. The linear image sensor of structure The drain terminal 
of TFT of the unit cell arranged every 2 blocks in the same location is connected, and one data line (DL) of 
Meander structure is formed. The 1st data line (DL1) sets the approach of forming one data line to the 1st 
block (BL1). TFT of the 1st unit cell (UC1 .1) (TR1.1), It sets to the 2nd block (BL2), and is TFT (TR2.m) 
of the m-th unit cell (UC2.m). - In the 3rd block (BL37) In TFT (TR37.1) of**** 1 unit cell (UC37.1), and 
the 38th block (BL38), sequential connection of the drain terminal of the m-th unit cell (UC38.m) TFT 
(TR38.m) is carried out, and it is Meander. The data line of structure is formed. 
[0028] On the other hand, if it sees on the basis of each block (BL), the drain terminal of m unit cells 
(UCl.l-UC38.m) which constitute 38 blocks (BL1-BL38) respectively will be respectively connected with 
m data lines (DLl-DLm). In the 1st block (BL1), to the 1st unit cell (UC1.1), for example, the 1st data line 
(DL1) The 2nd data line (DL2) in the 2nd unit cell (UC1.2) ~ The m-lst It is the m-lst to a unit cell (UC 
1 .m-1). The m-th data line (DLm) is respectively connected with a data line (DLm-1) and the m-th unit cell 
(UCl.m). In the 2nd block (BL2), in the 1st block, to the 1st unit cell (UC2.1) by the inverse ramp the m-th 
data line (DLm) It is the m-lst to the 2nd unit cell (UC2.2). Data line (DLm-1) - The m-lst The 2nd data 
line (DL2) and the m-th unit cell (UC2.m) are respectively connected with the 1st data line (DL1) for a unit 
cell(UC2.m-l). 

[0029] If it puts in another way, in the odd-numbered block (BL1 and BL3 — BL37), sequential connection 
of a data line (DLl-DLm) and the unit cell (UCl-UCm) will be carried out, and a data line (DLl-DLm) and 
a unit cell (UCl-UCm) will be connected with a reverse order in the even-numbered block (BL2 and BL4 — 
BL38). 

[0030] Therefore, in order to carry out read-out of the data of the odd-numbered [ and ] block [ even- 
numbered ] (BL1 and BL3 — BL37) (BL2 and BL4 — BL38) respectively the oddth and even-numbered 
block (BL1 and BL3 - BL37) - and (BL2 and BL4 - BL38) RC1 respectively read to a data line (DL1- 
DL38) and RC2 It must equip. 

[0031] Therefore, reading the data of the odd-numbered block (BL1 and BL3 — BL37) in the 1st read-out 
circuit (RC1), and reading read-out and the data of the even-numbered block (BL2 and BL4 — BL38) in the 
2nd read-out circuit (RC2) will read exact data. 
[0032] 

[Problem(s) to be Solved by the Invention] Meander of drawing 3 Although generating of the parasitism 
capacitance by the crossover between data lines (DL) (DL) could be prevented, the crossover (e part) 
between a gate address line (GAL) and a data line (DL) still existed, the noise generated it in the data signal, 
and data read-out time amount was superfluously delayed by the linear image sensor of structure. 
[0033] Moreover, since a part of charge which the parasitism capacitance of the crossover (f part) between a 
photodiode reverse bias impression line (PBL) and data (DL) exists, and is transmitted to a read-out circuit 
through a data line was absorbed, data became incorrectness and there was a trouble which a noise 
generates. 

[0034] On the other hand, although the parasitism capacitance by the crossover (g part) between a 
photodiode reverse bias impression line (PBL) and a gate address impression line (GAL) exists, a data line 
(DL) is not directly affected like [ this parasitism capacitance ] the parasitism capacitance between said gate 
address lines (GAL). 

[0035] Especially such Meander By the linear image sensor of a method, since all data lines (DL1-DL38) 
pass through between unit cells, the light-receiving area which the magnitude of the photodiode arranged in 
a pitch fixed on a semi-conductor substrate is made to decrease, and corresponds to the effective area 
(Effective area) of an image sensor will decrease. 

[0036] Therefore, it not only reduces the quality of a component, but there was an inapplicable trouble in the 
image sensor for high resolutions (Higf resolution). 

[0037] The object of this invention is to offer the high-definition contact image sensor from which the 
crossover between the data metal lines generated with the matrix circuit system which has been a problem in 
the linear-contact image sensor, and the crossover between a data metal line and other data metal lines were 
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removed. 
[0038] 

[Means for Solving the Problem] The unit cell of the plurality for image recognition which this invention 
has a switching means and an optical sensing means respectively, and is classified with two or more blocks 
in order to attain the above-mentioned object, The actuation circuit which generates two or more bias, and 
two or more common lines which impress each bias to the unit cell to which it corresponds within each 
block, It is characterized by having the read-out circuit which reads the data impressed through two or more 
data lines which transmit the data outputted from the unit cell to which bias was impressed, and said two or 
more data lines. 
[0039] 

[Example] Hereafter, the example of this invention is explained with reference to a screen. Drawing 4 is the 
circuit diagram of the linear image sensor of the non— clo SHINGU metal line method of this invention. 
[0040] The module of the linear image sensor of the non— clo SHINGU metal line method of this invention 
has m blocks for recognizing a document image. These m blocks consist of n unit cells which consist of 
switching elements and couple(d) light-transforming elements respectively. 

[0041] Moreover, the image sensor of this invention has n common lines (CLl-CLn) which **** in the unit 
cell of each block. This common line is connected with the anode of the optoelectric transducer of the gate 
of the switching element of an applicable unit cell, and the unit cell in front of an applicable unit cell in each 
(CLl-CLn). For example, the i-th common line (CLi) is the i-th gate of the switching element of unit-cell 
UCx.i (here, x is arbitrary) of each block, and UCx.i-1. It connects with the anode of an optoelectric 
transducer. 

[0042] this time ~ CLI **** - UCx.l A switching element and UCx.n It connects with an optoelectric 
transducer. 

[0043] Moreover, the image sensor of this invention has the actuation circuit which carries out sequential 
impression of the driver voltage (Gl-Gn) of a switching element, after impressing a reverse bias electrical 
potential difference to the unit cell of each block through said common line. And the drain of all switching 
elements is connected according to each block, and, as for nothing and the data line according to each block, 
the data line is connected with the read-out circuit. 

[0044] Here, actuation of this invention is explained with reference to drawing 4 . Each terminal 
(Gl/VPD.n-Gn/VPD.n-1) of an actuation circuit is respectively connected with the common line (CLl- 
CLn), and each common line is connected with the anode of the optoelectric transducer of the gate of the 
switching element of an applicable unit cell, and the unit cell before an applicable unit cell (preceeding). 
[0045] At this time, the whole (Gl /VPD.n-Gn/VPD.n-1) of each terminal of an actuation circuit generates a 
reverse bias electrical potential difference. 

[0046] Therefore, an optoelectric transducer accumulates the photograph charge (photo charge) which ****s 
in the light by which the unit cell of each block is received. 

[0047] If the applicable common line (CLI) of each block of the driver voltage of a switching element 
which has a predetermined value with Gl / VPD.n terminal of an actuation circuit impresses at this time The 
switching element (TRx.l) of the applicable unit cell of each block serves as ON. The photograph charge 
(photo charge) accumulated by the optoelectric transducer (PGx.l) of an applicable unit cell is respectively 
transmitted to an applicable data line (DLl-DLn) through a switching element (TRx.l). 
[0048] Moreover, the optoelectric transducer of the unit cell before the applicable unit cell (preceeding) of 
each block is Gl . An OFF state is maintained while being impressed. 

[0049] Henceforth, CL2-CLn Sequential impression of the driver voltage (G2-Gn) of a switching element is 
carried out, and image data is transmitted to a read-out circuit by the above approaches. 
[0050] At this time, it sets to a diode reverse bias electrical potential difference (VPD.l -VPD.n) and 
switching element driver voltage (Gl-Gn). There is no semantics it is supposed that each subscript is for 
classifying each unit cell of each block, and each reverse bias electrical potential differences differ in ** 
(also in the case of the driver voltage (Gl-Gn) of a switching element, it is the same.). Drawing 8 is a timing 
chart explaining actuation of i-th unit cell UCx.i (x is 1-m) of each block. 

[0051] UCx.i An optoelectric transducer (PDx.l) accumulates the photograph charge which ****s in 

incident light, while a reverse bias electrical potential difference is impressed. 

[0052] Here, tst is time amount accumulated in photograph charge (refer to drawing 8 (A)). 

[0053] If switching element driver voltage occurs in the terminal of Gi/VPD.i-1 of an actuation circuit at this 

time, driver voltage (Gi) is between the time amount to which it is impressed by the gate of the switching 

element (TRi) of the i-th unit cell (UCx.i) of each block through an applicable common line (CLi), and said 
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driver voltage (Gi) is impressed, and TRi. It drives (refer to drawing 8 (B)). Consequently, said photograph 
charge is transported to Cst of a read-out circuit (refer to drawing 8 (D)). 

[0054] At this time, it is ttrans. Said TRi The time amount to drive, i.e., the time amount by which said 
photograph charge is transported to Cst, is meant. 

[0055] Then, the switch (SW 1.x) of a read-out circuit serves as ON, and the charge accumulated in Cst, i.e., 
an image data, will be led (refer to drawing 8 (E) and (F)). 

[0056] Henceforth, it switches off (SW 1.x), and if switch (SW 2.x) is turned on, the discharge (discharge) 
of the residual charge will be carried out (refer to drawing 8 (G)). 

[0057] Subsequently, it switches off (SW 2.x), a switch (SW 1 .x) serves as ON further, and noise data are 
led. 

[0058] Since a noise is contained at the time of the 1st data lead, this is for leading only a noise 
independently, reducing the 2nd noise lead in the 1st data lead, and obtaining a pure image data. 
[0059] Henceforth, it is ttrans to the switching element (TRx.i+1) of the i+lst unit cells of each block. 
Switching element driver voltage (Gi+1) is impressed between time amount. At this time, after carrying out 
raw [ of the charge accumulated immediately before ], switching element driver voltage (Gi+1) exerts a very 
small change on the photoelectrical load accumulated in the optoelectric transducer (PDi) of the i-th unit cell 
of each block. 

[0060] Then, CL 1+1 It is PDi if a reverse bias electrical potential difference begins to be impressed. It is 
begun to accumulate photograph charge so that it may **** in incident light (refer to drawing 8 (A) and 

(O). 

[0061] However, since charge transfer time (Ttrans) is a short time by which a photodiode (PD) is 
disregarded compared with the time amount (Tst) which accumulates such photograph charge, the event of 
such a very small change is immediately after carrying out data lead-out of the i-th unit cell, and it does not 
depend on the charge storage time (tst) for the amount of the photograph charge accumulated in a 
photodiode (PD). Since it is dependent on the wavelength and the strength of light which carry out incidence 
to a photodiode (PD), the i-th data are not affected at all. 

[0062] Drawing 5 is a layout block diagram to the unit cell of a block of the arbitration of drawing 4 . 
Drawing 5 is explained with reference to drawing 4 . As shown in drawing 4 , the i-th common line (CLi) is 
connected with the gate of the i-th switching element (TFT), and the i-lst optoelectric transducers 
(photodiode). 

[0063] therefore, the inside of drawing 5 and the common line CLi ** — if it says — this CLi the connected 
middle photodiode — the i-lst photodiodes, PDi-1 [ i.e., ], it will be . 

[0064] This PDi-1 As shown in drawing 4 , it is the i-lst switching elements, TRi-1 [ i.e., ], which were 
connected with the lower metal electrode (50). It is the source (60). 

[0065] Moreover, said PDi An up ITO transparent electrode (70) is minded and it is CLi. i-th connected TR, 
i.e., TRi, It is the gate (80). 

[0066] Drawing 6 shows the A- A' line cross section of drawing 5 . As for drawing 6 , the up ITO transparent 
electrode (70) of a photodiode (PDi-1) is connected with that with which the lower metal electrode (50) of a 
photodiode (PDi-1) is connected for the source (60) of a switching element (TFT) (TRi-1), and a common 
line (CLi). 

[0067] Drawing 7 shows the A-A" line cross section of drawing 5 . As for drawing 7 , the up ITO 
transparent electrode (70) of a photodiode (PDi-1) is mutually connected with that by which the gate 
electrode (80) of TFT (TRi) of one unit cell was connected with the up ITO transparent electrode (70) of the 
photodiode (PDi-1) of a former unit cell (UCi-1), and a common line (CLi). 
[0068] 

[Effect of the Invention] According to this invention, the following effectiveness is acquired as explained 
above. 

[0069] In the TFT contact image sensor of the matrix wiring method which consists of existing thin film 
devices By removing the crossover between difficult data lines, and the crossover part between a data line 
and other metal lines depending on a matrix Cairo wiring method Noise generating by the parasitism 
capacitance formed in such a crossover part can be removed, and delay of unnecessary read-out time amount 
can be reduced, and, thereby, it is effective in the ability to obtain a high-definition contact image sensor. 

[Translation done.] 
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(31)ffi5fe»t±5g#^ 


2 4 4 7 3/1991 


(72)fgBj# 


& IE ^ 


(32)ffi5fcB 


1991^12^268 




*$?£B v ? n^sd mi®j i 5 m*mm 


(33)S5fe«±5gB 


$tB (KR) 




fim*k7'<- Y * > h 314-904 






(74)f<yiA 
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(54) l&WOZWl hft*-te i?*-^ 



(57) ORE*) 
n&tZ7*v*m s T--* : 7<<^ (DL^DLJ 




1 

[ 0 0 0 1 i 

- y ^ n v h*^ - ? & if £> # 5 £#Jr <o x**»B[fc 

SrSEai"^^^^ h^flfeir^t^^e^a.— /l> (Contact 
image sensormodule) IcHiL, h y y # 

(cross over) £r^£f£^^ LfciSiUff (High qualit 
y) <D=i is*? Hfcfk-fe^O^^a— ^tCK-r^e 
[0 0 0 2] 

[0 0 0 3] ««{k*ft^j£Cfc**»4H**s 
*h (Readout) ffl I C fctfT^-* £ y - Kf 5 w t 

HUt ?S3K, **c«fl|SixfcJfcjyy — KT* h (Pa 

rallel read out ) jfrSCtf) y ~T-f&{£-fe: >-#-0)IeI&I2 
[0 0 0 4] »#UCH mtL^^X\ 3t»^feS4tS 
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2 

tlXX^ZitZ^XytrnM (Photo charge) 

-fr5fc«>^jt«*Q^a-e*)57^ h^>f*- k (pd) 

w ^>StrlB7 * b?<< K (PD) -C«^Lfc3t« 

^v 5 *^ (Thin Film Transister :TFT) (TR) kfrb 
»(tt-fe/U (UC) K*3^T*?-S§-Ci ft, :7*h^ 
-Y*— K (PD) <Op&&$r*s<is#ls* (capacitance) 
fc^Hffilfilj&ft l::^ Lfc fc <OT£> 

[ooo5[ akwy- Kr»> h^y=r-wity 

io im, #^mfi^¥<4ir^ (UCi-UC n ) £^1" 

(BLi -BL n ) #^hrK^7-f^lWE 
fcttfl^ny* (BLi -BL n ) ^JS-f^^ny 
^Sr*J5S:i"-5m<B^¥ffi-fe^ (UCi -UC m ) cOmfi 
COTFT (TRj — TR m ) Jxfc-^— h 

iIS^^L5, IfillDK (DC) ^^4JHfc^7^ 

TYU*y^> (GALi -GAL n ) fc, 
^^Wpy^ni^fi^ (UCi -UCJ 
20 cot F T (T R i — TR m ) ©Ku-ySfl:#*i8 

^tt^ 0 IISO^P^ (BLi — B L n ) tigyp 
y^36*bWl»^ffl*Sn5f f -#t:WUJEH (RC) K 
m&1-Zfzhb<DmWt<Dy f - (DLi — D L m ) 
kfrhteZo 

[0 0 0 6] ±M<D&3mi&<D^ls# 9 Mftfc-feViJ- 
tt, (BLi -BL n ) 

^ (UC L1 -UC n . m ) ©7*h^*-K (PD) 

* 0 ccoii# N Mimes (dc) ^e>*^*tifcaascoy 

so -h7K^7^^ (GALi — G A L n ) 10(0 
StSy- b7 K^7-f^*Ua»^n (B 
L X -BL n ) <f\ tta^ns/^ldfiPJDSixS. 
[0 0 0 7] LfJSoT, iSS^o^^i: 
y— hyWr^^PPSDSixStx i#a<0^n^^ (B 
Li ) <Dmm(D&tiL J t/l> (UCi.j -UC i>m ) ffimft 
fcTKu^Six, loco^n^^ (BLi) ^femflO 
X— #*afcJ!lfcffl*S*l^ mffico-r-^'f > (D L i 
-DL B ) ^^LT^ffiESS (RC) icmSStu Kffl 
ESS (RC) (DLi ~DL m ) $r^L 

40 TAA$tl57-^^It5o 

[0 0 0 8] EI 1 Sr#fi8i-ixtf, 7 * h KiB^< 
(V PD ) i5^oy^©E^ft< lO©7tl^ 
^t-KiS/M77^D7^> (PBL) ^r^LTnfi 

[0 0 0 9] It^oT, ni^P7^ (BL X -B 
L n ) 4r«*i-«*»05Wtt-feyv (UC U -U 
C n .ra ) h^*-K (PDiTf "PD n . m ) 

±tois?/M7^ (v PD ) dSBijpsnr*5So-e, 



3 

[0 0 10] m\<DmV)-YTV htt<D9-T-W: 

fcir^-m, iBMfeir^iHc&v^ x-^-r > (d 

L) ft^^n^^-/< (a»4» r©J;5W 

-f >Fi9©* h — ^ (crosstalk : fl|B) fcitfy — 
^ (leak)JKHfc*!K 7*-*«*©Sft:fcilJV >f X** 

[0011] y-h7K^7^> (GAL) t 

"f—^y^O (DL) <Dm<D? (b§{$#) ^ 

[0 0 12] h7 KU77^y (GAL) * 

7^>- (DL) RB^n;*;*— 

[0 0 13] L^t, roJ:5 3fctlBt?ajR*nfc«« 
Sbfctt«*-frrKUBIK (RC) -eitSitafc 

StB#R9 (Charge transfer time) Sr^S t ^>t% >F 
i^ffftT^-^KajB^IM (Dataread out time) j6S3to5»a 

[0 0 14] tt*oWa&5- KT* Ytt<D 

[0015] Hi 2 y — K T 9 h (Alternativ 

e Read out) ifrSW y -T-^ir VlH*. H 1 ©StM 
y — K7 # h*a©!) = 7-8fc<frfe:'iHc43^TS£££ 

[0016] H2(0|frflfe-fe^**i, ^fitir/u (UC) ^ 

3fc«te«7* h^>f*-K (PD) totxt^y+yif 

ffiTFT (TR) nffi(DWit;U (UCj - 

UC n ) *tt5mfl^njx^ (BLi — B L m ) 2* 

[0017] m2<DV =7 -BWfe-fe ^iH*. #:/n 
(BLi -BL m ) ©niC^ffityV (U -U 
C n ) £MJ&-f- £ nffl^- b7 Kl/^7^ V (GAL 
1 — G A L n ) Sr^L, #yn^ (BL X — B L m ) 
lcMt5mfi^r-^7^> (DL] — D L m ) 
-f^o 1-fcfr*>, (B L i -BL m ) 

T, i#B^E5»JSnfc*ffl[-fe^ (UC U -U 
C m . i ) £>TFT (TRi.i -TR^i ) <D?-YMM 
^*5ijS^$tUTnffl<75^- K7 K^5-Y^ (GAL 
l-GAL n ) *K RatSy-hTK^?^^ (G 
A L j ) KjSJgSiX, ^D^«:niW*fit/K^ 
TFT© KU— :s«tf*<#il«fft$*X % mfl<Ox-*^ 
^ (DLi -DL n ) S37-^7>ry|:M$ 

[0 0 18] roi 5*flKac©8M*-fe^*tt, mffl©:/ 
(BLi -BL B ) Sr«fiJli-S**(0*<fl[-fe/U 
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(UC L ! -UCm.n ) ©7^ h^-f H (PD L1 
-PD En ) 3ft«X»^feS*t*n4**r«*PLT*«W 
«r»^i-S. JEWESS (DC) »c±D**oy-h7K 
(GALj -GAL n ) <t\ loO>r-h7 

^SixSc 

[0 0 19] Lf^ot, ltjie^$tt^>> r -h7KU 

^a^six, ss^^a* ^ntr- * * 7 w 

v (DLi — D L m ) £#-LTS!ft[H]S§ (RC) KHWra 

sjxr&asixao 

[0 0 2 0] — * % E|2<D8«ftirVlH::*3V^fc:7^ h 
^-ftf— K2?'M7* (V PD ) *io©7*h^t- 
b^UT^mUv^> (PBL) ^LT^a'^^O 
K»^*<r^T<z?*ffl:-fe/u (UCi.i -uc En ) © 
-7*Y¥4it— K (PD u -PD ffl , n ) fcftilfcStira 

£*xa Q 

20 [0 0 2 1 ] B2W-Rftt^U-|l #^ci-/^ (BL 
1 — B L m ) $rf^t§nfi^#fi:t^ (UCi -UC 
n) f % loOlRS}ifc^hrK^7^y (GA 
Li) lc#j£i-a«-^0 5/^S5 0i#@^ffliryu 
(UCi.j -UC n .i ) ^fc^-^tfUtfjStU 

(DL) ffl^^n^^-^ (a iS«tLiV^ 

[0 0 2 2] L^U [Hi ir^tc, ^—$"74^ (D 
so L) ^-h7K^7-0 (GAL) KOfvXjt— 
s< (El2GQcS5#) \C£Z&±*-rs<is*>Xi>mf&k 

[0 0 2 3] Hll fcttttUfcO, y-K7K^ 

(GAL) MO^D^*— (I2d' §B#) 

(DL) fcttESM^HZft'tt 

<, (Short failure ) Wcttx~*{f 

40 [0 0 2 4] 13 ft ©Meander 7>f V^^iCO y ^7 
-BMfc-fe V1^[h]&1]T-£>£o Meander 7^f^Oy 
-7-^ir^i^i N m®cD*{fi:ir/u (UCj -U 
C m ) ©TFT (T R i — T R m ) 
Six, lo(D^F7K^7>fy (GAL) JCgga* 

[0 0 2 5] Lfc^oT. lo^oy^!! lo©y 
-F7K^7^V (GAL) #igj££ix5©T3 8ffl 
©y-h7K^7^V (GALi -GAL 38 ) T?*JS 
Six, #^p^ (BL) ^^ffii: LTmi^*fit^ 

so (uci -ucj as^KT Kw^Sixa. 
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[0 0 2 6] 3 Sm<07uy? (BL L -B 

L 38 ) ****J3t-r5mffl<D*ffi-fcA' (UCi.i -UC 
38. m) lo©^Py^SDlo©#ffit/^lR 
JfftT3 8fiO¥ffit;l/ (UC) £>TFT (TR) <D K 
v-^«-T-dS*a»«$ix 10^-^5^^ (DL) 

[0 0 2 7] El 3 Sr#fig-fixtf s Meander ffiigO ]) ~T 

1/ * 5 ^{fc-fc/KD TFT©Kl/- V«S^^5gjg £ tLTMean 
der»®^) 1 0(7)7 - (DL) »MU lO 10 

-O' (DL! ) ttJGl^ny* (BLi ) K*3V>Ttem 
(UCi.i ) ^TFT (TRi.i ) , 312:/ 
py* (BL 2 ) t^V^l^mWit/^ (UC 2j ) 
CDTFT (TR 2 . m ) -I3yny^ (B L37) 
TttlRl^Ltt-fe/U (UC37.1) COT F T (TR37.1) S3 
i^38^ny^ (BL 38 ) fc*JV^TH:!Bm*ffl[-feyU 

(UC 38 . m ) TFT (TR 38 . m ) OKW^U* 
il^tuTMeander WatO^— * 9-f >4r^J*-f So 

[0 0 2 8] — *\ *^py* (BL) £r£*f t LTL 20 
381^07^ (BLi -BL 38 ) *#><r«fi£ 
t5mfi©*fit;U (UC U -UC3g.nl) ©K^-> 
*B*-J&Smfl©^--*9>f ^ (DLi -DLJ 

Sl^o^ (BL! ) -Cfifl* 
ffiir/u (UC1.1 ) ^lr-^7^y (DLi ) 365, 
mWSttefr (UC1.2) WS27-^7^V (DL 
2 ) ^-m m -l SMSirA- (UC Lrl ) VL%j^\ 
94 > (DL r j ) *J±l«Hml|Mfc*A' (UCi >B ) K 
^mr-^^y (DL m ) i«#^3i*Six. S2^P 
y * (B L 2 ) TttJB l^n^fc ttiBW^^HS 1 30 
ir/U (UC 2 .i ) (Cfmf-^7^y (DL m ) » 
2W-iiL±^ (UC 2 .2 ) fc*m-l f-fJ-O' (DL 
m-1 ) -JBn-i JtMtt-t-^ (UC 2 . m -i ) 12^2^-^ 
-f > (DL 2 ) ftJlWJUmJIMft-bA' (UC 2 . m ) flgl 
T — * 3 **^ (DLx ) »Cl#^ii«SJx6 0 

[0 0 2 9] ^gi-Htf, #»|0^n^ (B 

Li , bl 3 -BL37) -en, (dl x - 

DL ra ) i*<fc-fc^ (UCi -UC ra ) #Mk3tm* 
*U «B*B0>^p (BL 2 , B L 4 - B L 38 ) T* 
W\ X— *7>f>' (DL X -DLa) i*ffit;u (UC 40 
1 -UCJ «^JKlcSi«fStt6. 
[0 0 3 0] Lfc^oT. *WH33j:WfflB»HO^ 
(BL X , BL 3 -BL 37 ) (BL 2> B L4 ■•• 

BL 38 ) <Dy"-$*&*mft\^-rz>t^\^. 

i^OSfttS^Dy^ (BLi . BL 3 -BL37) *3 
XXfi (BL 2 , BL 4 -BL 38 ) <Dy*-?y4^ (D L 
1 -DL 38 ) lC**«ffi£*l3RCi , RC 2 £=g#L 

[0 0 3 1 ] LfcdSoT, SSfS^o^ (B 
L X , BL 3 -BL37) (D7-*li±s JBlBEUEIK (R so 



5 

C x ) -CScttJU IBSSi^Py^ (BL 2 , BL 4 
-BL 38 ) <D7*-*n, Jg2KHj[E]B§ (RC 2 ) THE til 

[0 0 3 2] 

[«M* S »*UJ:5 4:1-5BWB] IS 3 (^Meander 

y ^r-^irvf-T-n, f-^7^v (dl) fcx- 
*yj> (DL) p**— ^<fcJ:5*fe*^/<-> 

(GAL) i:f^7^> (DL) m<D?uX*s< 

3££L, ^-^KW^IB^iWiteajiESJxfc. 
[0 0 3 3] tift?* Ki»'<-f T^My-i 

> (PBL) tf-^ (DL) IBS)* (f«B 
#) Wf4^rt^v>^^^ftLtT--^7'{V^ 

[0 0 34]-^ 7* KJK'MT^SttD? 
-f > (PBL) ty-h7K^WB7>fy (GAL) 

K^7-fy (GAL) IHO*±*ir^^^ilRl« 

td^-^^^r^ (DL) \a*%&mzKmt:A&ztz 

[0 0 3 5] 5 ^Meander Jj&.<DV=zT - 

•Mft'feV'lJ-ett, ^7-^7^ (DLi -D 
L 38 ) *J|Mtt-fe^©IBtraii-*-6©Tf, *MMtt6R±fc 

«^s*ar4:fc*orBWfc-fe^*«>*aa5ii (Effect 

ive area) fr&m't&StXmm#WL'J>-i m 6 - t t 
[0 0 3 6] U:^ot, *-f<OKfc«TS*S*>*fc 
(Higf resolution) JSlftffc-feV'lHCtt 

3 A "C ft ft V WMJUt* fe o fc Q 
[0 0 3 7]$»S^t y^T-=iV*:? 

[0 0 3 8] 



^§^6-78113 



(5) 

7 

[0 0 3 9] 

[0 0 4 0] *&W<OS>-? fJ^y-Oji 

y t * 4 y ^^ym* t couple $ titzytm&m* 

[0 0 4 1] *&m(D®:&±>^te^ &?uy? io 

CL n ) ^r*i-^ 0 w^^^^^ii7^>- (CLi -C 

L n ) tt, h-tJWXj y^^?m*<D<y— 

<D&myJ V (CLi ) te> #^u>^o iSl^fi 

[0 0 4 2] r<E>8$CLi i:iiuc Xt i (n*^ y^>-V 20 
[0 0 4 3] *^P^O^ir>ihH s fuie^il^ 

jE^MnL/c^, ^-f^^v^^co^ffijms (Gi 
-G n ) «rW*PP»-t-*B«Ii]B4:*i-* D ^o, 

[0 0 4 4] H4Sr*figbT**M^»f^S:Bi 
PJ*r^c KUllfilK^**-? 1 (Gi /V PD . n -G n /V so 
PD.n-1) tt, ^^ii^-O- (CLi -CL n ) tcjfft 

bj3±rjwa«^ h-t/^oKW (pr 

eceeding) <7)n- — -/ hir^Oft^T^&Si^-^T / — KK 

[0 0 4 5] RftlsJ&^dSH 1 (Gi /V PD . n 

~G n /Vpo.n-i) tt*ra!/WT^«JES:»*** 
*- 

[0 0 4 6] Lfc^oT, ^Dy^a^yftyv 

— (photo charge) £r8fflti"£> 0 
[0 0 4 7] rcD^t, ffiftlElK^Gi /VpD. n *?T 

^^SES*a7>r>-(CLi ) *SH]lD-t-4i, ^&yp^ 
9<V&^-y V*JV<D*4 y^slfm* (TR X . i ) 

a*:*-^^^ Ka^-y h-fe^5t«asift^ (pg 

x. 1 ) X'Wffi&tlfcy* h^ir — 5? (photo charge) 

te> ^-fyfy^ (tr x .i ) ^tt^af-^ 

(D L i — D L n ) \Z&*m&£tlZ>o 
[0 0 4 8] ^/;#yP'^«^y h-feyKDJ^BJ so 
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(preceeding) (^a^y ht/U^tSfti^ftGi # 

[0 0 4 9] Jem, CL 2 -cL n l^^yfym 
^igK®JE (G 2 -G n ) #«fcl?»$sh/C±e0>±5 

[0 0 5 0] rtf)B# x '#4*— KiS?'<-f T*SBE (V 
PD.i-v PD . n ) Ssi^^yfy^fBBlE (Gi 
-G n ) iCio^T. n y^O#3.= -/ Hr 

JE (G 2 -G n ) ©»-frfctlHI*-C*>S. ) @8li#y 
p yt<D i y hiryVUC x . j (xttl-m) 60S) 

[0051] uc x . i ©atma*^ (pd x>1 ) teg 

[0 0 5 2] t st i±y* hnr-i?\zm&£ti 

Sl*nm?*>5 (18 (A) MR) o 
[0 0 5 3 ] w 600*. KffilESS^Gi /V PD . i-x^SB^ 
fc*5^T*«f yfy^BWE#8tt5i, IBS!) 

mi£ (Gi ) tttta#a5>rV (cli ) ^^tt^ 

p ^/^cd i hir/u (UC X . i ) O^^T y^s 

(TRi ) HcHllPSJx, B&EK»«J3E 

(Gi ) ^HttDStts^iB^iw, TRi tmnztiz 

(H8 (B) MR) c i»B7*h^ir-^ 
RaEI»©C s t^»i3iS*t* (BI8 (D) #58) o 
[0 0 54] t trans ttWETRi jftSBttS 

tiz*$m. BuiH^^- h^-t-^Cst-^ 

[0 0 5 5] -t<7>« % ttffl[Elj$<D*>f ^ (SW Lx ) 

^f^«:y-mr^i:45 (HI 8 (E) (F) £ 
fR) o 

[0 0 5 6] J£A^ ^^yf (SW liX ) fctf^U sw 
itch (SW 2 . X ) Sron-rtlti&l&Gffi&f** xfr-*J 

(discharge ) (ID 8 (G) #S8) e 

[0 0 5 7] oV^T^^ (SW 2 . X ) 
Myf (SW Lx ) 

[0 0 5 8] rtLtti#B^y-^y — />fX* 
«Shso-e, y -fXo*tr»jtey- klt lfiof 

[0 0 5 9] ^ x s/^(7) i + l#g(0^-^'y h 

(TR X . i+ i ) lct trans «rrfl 
^IBx ^'Tyfy^fltff (G i+ i ) ^fflPSix 

r^fttmmwE (G i+i ) ^#^p 

(PDi ) {cwmtsfthx, 
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[0 0 6 0] *<D'&, CL 1+ i »Ci8/<>fT^«JEaSEpjD 
ZtitiitbZk, PDi f4A#*^«J6i-*i5^. 7* 

(B8 (A) (C) #fig) 0 

[0 0 6 U l*»u s?Sffi^^ra (T trans ) 

b^t-K (PD) as, b*--r-^*r 
(T st ) fcik-<T«a*ix*«»IB-cas>« 

a— K (PD) »cW**ii*:7* h*-ir-^*tt»-r 
-5*MW*HI (t st ) fcfc#U*v\ 7*h^*-K io 
(PD) fcAlti-«»©***J:t«lftfc*#i-6«> 

[0 0 6 2] B 5 I IB 4 Oftt©^ n y ^ ©¥fit;H: 
«t5W79H)JBtfc5. H5Sr, B4ft*»L 

(CLi ) 12, (TFT) 
it* i -1#B 

[0 0 6 3] LfcsftSoT* (15^, *il7^>CLi fc 

[0 0 6 4] r<DPDi-i tfTFffi* (5 0) K 

-Yj/*-^*^ t4to*)TRH <7>y-* (6 0) -e 

[0065] sfc, itEPDi ^±«fui Tommwm 

(7 0) ^LTCLi fcJg*Sixfci#a©TR, "f 
*to*jTRi (8 0) -Cfe^>5c 

[0 0 6 6] g|6te|3 5 <7) A- A' IjiSJr® Lfc t 36 
-efc*. B6i^^^fym (TFT) (T 

Ri-! ) <£>V — * (6 0) #7*h4f'(*— K (PD 
i-1 ) ©T8B^^^«S (5 0) 

^il^^ (CLi ) i7^>^t-K (PDi-! ) 

to±»iToa««i (70) *»is**tfct,©-c* 



70 

[ 0 0 6 7] U 7 fill 5 OA- A" ^Sfr® Lfc ^ 
T**>5 0 0 7filoO^7 hiryKE>TFT (TRj ) 
<DV-hmm (8 0) # % JlldOasy^ (UC 
i-1 ) <T>7it h?<{3 — K (PDi-! ) <Oi:8BIT08 
BUttS (7 0) fcillSSixfctOi:, (CL 
i ) k7*h?<<(*—\? (PDi-i ) CiUlTOSK 
«& (7 0) d52V^^5g»StbfctO-e*>S 0 

[0 0 6 8] 

[0 0 6 9] gE#«>*R^-<^-c«^stt5^ hy <y 
^ h y oE**scfcj:orttjiLu^— ^7 

[Hi] ttxoafcyn y-Kr* F^oy-rMty 

[B2] «3R^»KW y - KT 9 h*^y ~7Bfelft-fe 
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